Methods
The general plan of the experiment included the study of the dry matter and water soluble carbohydrates in the tubers of the Portland variety from August 30, 1927 to March 22, 1928, (1) outdoors on silt loam, (2) outdoors on sandy loam, (3) in common storage at 34W49.50 F., (4) common storage at 33.5O-440 F., (5) in cold storage at 320-35°F. The tubers were washed, dried with a towel and ground to a pulp in a food chopper. The pulp was thoroughly mixed, after which 100 gm. were taken for a moisture determination, and two 30-gm. portions for sugar analysis. Fifteen cc. of water were added to each of the 30-gm. samples in a 250-cc. beaker and the mixture was set in a boiling water bath for one hour. The extract was pressed from the pulp while hot, with a small juice press, into a 100-cc. volumetric flask. The pulp was washed with two 15-cc. portions of boiling water, the washings being added to the first extract. The combined extracts were hydrolyzed with 2.5 cc. of 8.12 N HC1 on a water bath at 70-80o C., for 35 minutes and cooled to room temperature. To clarify the hydrolyzed extract, solid neutral lead acetate was added until precipitation was complete. A white precipitate of lead chloride is deposited first and this is followed by colloidal matter. The mixture was then diluted to volume (100 cc.) and filtered, deleaded with solid disodium phosphate and filtered again.
Aliquots of the deleaded filtrate, which was clear and practically colorless, were used for the selective determination of fructose and total reducing substances by OST'S cupro-carbonate method as modified by NYNS (5). The cupro-carbonate solution was prepared as follows: 250 gm. K2Co3 and 100 gm. KHCO3 were dissolved in 700 cc. boiling water; 25.3 gm. of very pure CuSO4 * 5H2O dissolved in about 100 cc. of water were added, and the solution was made up to 1 liter. One or 2-cc. aliquots of the clarified sugar solution were placed in 250-cc. Erlenmeyer flasks and distilled water was added to make a total of 20 cc. Then 50 cc. of cupro-carbonate solution were added and the mixture was reduced: one set on a water bath kept at 48.5-49o C. for the determination of fructose, and another set on a boiling water bath for the determination of total water soluble carbohydrates. Reduction was carried out for exactly 2.5 hours, when the cuprous oxide precipitates were collected in Gooch crucibles on asbestos mats. The amount of copper was determined in each case by the permanganate method as given in Official Methods (1) . These values, referred to tables in OLIVER'S paper (6) , gave the amount of fructose and of total reducing sugars. Subtracting the former from the latter gave "glucose," a term here used to include glucose and any other reducing substances other than fructose which may be present.
TRAUB, THOR, WILLIAMS AND OLIVER-TRUCK CROPS
Kinds of carbohydrates present In an attempt to determine the amount of free reducing sugars in the girasole tuber, a sample (Nov. 3, 1927) was extracted in the usual way, except that some CaCO3 was added to prevent hydrolysis of polysaccharides by the natural acidity of the juice. Hydrolysis with HCl was omitted but the extract was clarified with neutral lead acetate and deleaded as usual. This unhydrolyzed extract was subjected to the cupro-carbonate reduction at 48.5-490 C., and at 100°C. In both cases no more copper was reduced than in the case of the blank for the method, indicating the absence of free fructose or free "glucose."
Samples of the same material were extracted at room temperature (230 C.) instead of at 1000 and in the presence of CaCO3 to prevent hydrolysis. In this case the extract was also filtered to remove CaCO3 particles. The extract was then hydrolyzed with HCl and run through the usual procedure. In this way it was hoped to remove the water soluble levulins or inulides without removing inulin itself. However, the analyses gave only slightly lower values for fructose and "glucose" in this extract than in the case of the extracts prepared in the usual way. Cold extraction in presence of CaCO, and hydrolysis with HC1 9.68 4.97 This indicates that practically all the water soluble polysaccharides are inulides, and that the inulin content is low, which is in harmony with the work of WILLAMAN (12) . Preliminary analyses, I926-27 The preliminary work was done on the crop of 1926. One variety of white girasole was grown in St. Louis County. Another lot of tubers, of an unknown variety, was secured from Portland, Oregon, and grown at University Farm; and some of the same variety, which had been grown at Portland, were sent to us in October and placed in a root cellar. Some French Mammoth were also grown at University Farm. Samples of tubers were dug at intervals during the winter and spring, some being analyzed immediately and others kept in a root cellar for various periods. The data are presented in table I.
It will be noted that the fructose content is rather low in comparison with that found by JACKSON, SILSBEE and PROFFITT (4). This is probably due to immaturity. The sample from Portland, Oregon, contains nearly twice as much fructose as the others.
During the winter, whether the tubers are in the ground or in storage, the fructose-glucose ratio is rather low. By May the ratio has increased Carbohydrates.-The total water-soluble carbohydrates are built up in the tuber until November, when a maximum is reached, both on the green and dry weight basis. This is shown in table III, and figures 2 and 3. 30 may be due to the seasonal difference in the material. TRAUB (11) has shown that there is a difference in the carbohydrate fractions extractable from apple wood at various seasons of the year. It will be noted that the decline in fructose is consistent, and that the fluctuations in water-soluble carbohydrates is due to other unexplained causes.
In storage the continual loss of moisture apparently has a marked effect upon the percentage of total sugars per unit green weight, as shown in fig. 3 . Under the more favorable storage conditions the moisture content and percentage total sugars per unit green weight are more constant.
From the standpoint of possible fructose manufacture the ratios of fructose to other sugars, and fructose to total sugars are of primary importance. During the winter, both in storage and in the field, there is a simultaneous increase in "glucose" and decrease in fructose, although the latter process is the greater as shown in figures 3 4 . From the time of maturity in the fall up to the end of January there is a consistent decrease in the ratio of fructose to glucose, and of fructose to total water-soluble carbohydrates under all conditions studied. From the standpoint of possible fructose manufacture, harvesting and utilization should take place near the time of maturity in November under Minnesota conditions.
5. There is apparently a seasonal variation in the proportion of the water-soluble carbohydrates extractable. 6 . Girasole tubers at the time of harvest do not contain appreciable amounts of free reducing sugars.
